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Abstract (Basic): US 20020047568 A1 

NOVELTY - A display device having a pixel comprising an 
electroluminescence element and a thin film TFT (TFT) is driven by 
dividing one frame period into sub-frame period. Gate voltages are then 
applied to a gate electrode of the TFT during each of the sub-frame 
periods. 

DETAILED DESCRIPTION - Driving a display device having a pixel 
comprising an electroluminescence (EL) element (304) and a TFT (302), 
involves (a) dividing one frame period into sub-frame period and (b) 
applying first and second gate voltages to a gate electrode of the TFT 
during each of the sub-frame periods. A drain current of the TFT flows 
between both electrodes of the EL element to place the EL element into 
an emitting state when the first gate voltage is applied to the gate 
electrode of the TFT. The TFT is placed into a non-conductive state and 
the EL element is placed into a non-emitting state when the second gate 
voltage is applied to the gate electrode of the TFT. An absolute value 
of the first gate voltage is not greater than an absolute value of a 
voltage across a drain and a source of the TFT. 

USE - For driving display devices useful in video camera, image 
reproducing apparatus, head-mounted display, mobile telephone, or 
mobile information terminal (claimed). 

ADVANTAGE - The invention enables accurate gray scale display and 
hence high-quality image display. 

DESCRIPTION OF DRAW I NG (S) - The figure shows a view illustrating 
the construction of a pixel portion of an EL display device. 
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maxims n. *aE«i©y-h«E*t. i9Eh7>^ 

H l"f >S«t#, HflEiaStRtf WEE L SS^cDffiffi&ffi 
t'ffitl. WEEL^tefBfctf&tftO, ffiffiMI2©y 

St. fltlEh7>->-7>^^*«ffi«SI<i:^oT. WEE 
L 8H*-tt#5gtt#Sg t ft *a?*&BcDSM&#i£T-& ^ 

£ftg*£TS*^8BcD&l!);&fe>«$ns. 

[0059] «riBK7>^x^<D. 

! J7.9v>y- bnMizmmztizwi&m 1 ®y- hmm 

ffo^fit^ig^ft^iSfflT^^^ct^astrs* 
s^B ©MtoSr t* -o x «k Vi. 

[0 0 6 0] WieEL^tt. ^fiSSftTSELBSE 

wi t T**jngBcDBft#S;T-& -> X % <fc K 
[0 0 6 1] ffiffiELjjmi. aSfgttT-SELBSffl 
#7-7^;U*£M*£fc>-ti-T. Xy-gTiifrSim 

izTzztz®mtT5&*mme>mmjjmx'$>-ix>b 40 

in. 

[0 0 6 2] mfflELJSH^ELSli. 

7r&m<DWM1S&Xh o T *> «t lr». 
[0 0 6 3] fiffie»^Wttl#)Stt. A 1 q, (MJ 

[0 0 6 4] ffiE#V-?-**r8*&Jlte. PPV (tf'J 

7x-u>tr- u» . pvk (#«jbr=ju*;wt»/- 50 
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$fc«#'j*-^*-h*^ftsct^at-r?. 

[0 0 6 5] t9EEL*^©ELStt. fcB&HTfc* 
C £ «4MK t r «X«ilOEK!ttT» o X <b «k K 
[0 0 6 6] WES^SOBK^fe^ffl^-SCt^^ 

[0 0 6 7] 

zm^xntwrz. 

[0 0 6 8] 01 (A) tt. *^©ELS^SSC01i 
3tCDftj££^Lfc i t>CDT&S. 7-fyf>i'fflTFT9 

0 3 <oy- y- nt#*si 906 »c««$nx 

-f>B*itt. -#«7-.Xfc#*l9 0 5»ca«Stu 
t> 5 E L Bftffl T F T 9 0 0 ©y- h 3 
>7*>tJ-9 0 4fcStt$nTV>*. ELEftfflT FT 9 

0 0 CD 7-X<B*i H l"f tt. 

^9 0 2»C»«!3nT*50. fcS-^teELSB^ 0 1 

[0 0 6 9] X-f >^^>yfflTFT9 0 3iOELK»l 
JSTFT90 ocoy-h • y-XRaicEpioSnSSE 

(y-h«ffi) £V CS £T£. EL&tfrfflTFT 
9 0 0OHU'f>- V-XP5lC#^?,tl-5fl£E (HU-f 
> • V-XIHWEE) SrV„ s tL. :©4*FW> 1 V 
-XK^SSn^Siffi (Fl"f>B£) £I.£T-5. H 
CD F U-f >««E I . EL^9 0 1 (CA^nS. 

EL*f9 0 1 CD^ffiratCBlJn$tlS«BE (E 
LBMVEE) SV.tt-r-Si:. «JSftl&«9 0 23i^H 
^ffi (EL3!l^cD»|6]«ffi) lrfflftlStlS«JIV,,tt < 
KW>- V-xramffiV.stELKBlSlEV.tCDftT 

[0070] 01 (B) tc, HH>-y-^ 

KSEV. ,4:1*^^ >««t I , CDW&£ y 7 7 IC^T. 
y-hmEEV„tt-5r?&5. CCDy77C*5^T, K 
U'f > • 7-T.fiaSJE V, , C*f UT K U-f I . W 

1 » 1 xMfcTzmmz&wfc&tMK h u-t > • v 

-XP^«ffiV 0S ^y- h«EEV e , tCtfc^T/hSft«^{C 

v„«±cDig^icffi^-r4. 

[0 0 7 1] ^3f5CDI^Wfgi«!*SlC«tSEL«^fiCD 
S&fite&TWu EL^©j^«ffiP^C9]JlO$ni«E^ 
-3tl'ftS«t5S(lffllLTnfc. CcDt#, ELK»fliT 
FTCDKW > • y-7sraajIV,s^TFTCD!)$ttCDA- 
77*lrJ:0A7O<i:» E LBft«EEV lt 

-MT, CCDA^^+CDKff^T^-S^t 
fflULSfcJDl;:. E LEIdfflT F Tcd H W > • y— XM 
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«EV„£, ELR»«EV,il::*tLT/jN£<»£U 
T F Ttt. FK>- 7-7.ffi«JEV. s tfV- bM&V 
[0 0 7 2] *893©EL^gtrctt. ELKIbfflT 

FT9OO0. FM" >• y-xra«BEv ts *y-hm 

EV«,£UCRJEU ELElfflTFT9 00$HW 

[0 0 7 3] ELSf. ELBKifflTFTlCA^J$tl5 

[0 0 7 4] mtf. ELR»fflTFT©U€r^ffi«BE 
4. 2Vggfr*. uCT. EL5^©5g3tttl6*3! 
*?StlfcllJ|Ur*3V»T, ELE»fflTFTOy-M|ff 

»i^*at«jK«i(&«iioiBio«)i (**6i«<fci*sHt 20 
tiLtam 1 5 vmmtTZo z.<ntz. el*^f 
oM«ffi^©miEv tl tt. 5~i 0 vesoMsto, 

ELIftfflTFTOHW> • V-*imiffiV», tt. 5 
iOtf, ELUfflTFTOFK > 

.« v-xracomffiv,, s «. y-hmjEVcfiUiic&o 

T. ELRSifflTFTtt. figfajBigTibfrf 
[0 0 7 5] CtXKiO, ELm^lCH. fiS^tlCJ: 

[0 0 7 6] 30 

[0 0 7 7] (HJgfll 1 ) »*©SllfiO*«Ta^fc. 
E LBIdffl TFT &fi»«litTlMe2f-ti-E L iR^Opf* 

»*.**ttfc'PV»TiB'<*. K9H:l£. SI (A) fcfc 

t»T»v>mtB-o»«ffif t < jura ntff 

[0 0 7 8] ELKft«TFT9 0 0*«!ln«|«TKlff 

ttTtwT*l*«J«Srr*. 40 

[0 0 7 9] 

Kl] U = a(W/L)(V cs -V ll ) ! 

to o 8 o] sci c«»t. i.iiKu-r >mss. v es 
«y-hmE. v,.ttu*i»*«E, way- kb. l 

[0 08 1] c©/t?y**#M.4fc», figfci 

*«T»fpr*«H«c*t»T. y- K@w©y- hsl 
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*<T*. cn{C«kO, ELKftfflTFT 9 0 0©L/# 

frMHlEV. . onjy+icis, K k i. ©a* 

[0 0 8 2] mXti.. L£Htt«ffV,.*<. 2±0.1 

8<fcLfci:#. y-hmffV CJ S3 ViT-5. £©£ 
£, FU^>«ffiI,,©te£fHrf5<t. i&2 0%©A 
^y+SJfo^ilC^^). iCT, h*K>SS!JI e © 
^MHIcTfe-SiT*. W/LSrO. 5KT 

*i> Klz-f >SiSl»©¥i$ffiIo£W/L*t8©«£ 

<h^i;ir-r-i)fc©ic. y- k«ev«, \t® 6 vict*& 
®*t$>s. y-h«ffv CJ *t6v©tt. Hu-r >nm 
i»©fiis«-er«.i. *?j5%©A-7y^ic«i^f,n 

[oo8 3] zomz. w/l*i*»ic, a*t<« 

0. 5KTfcr*fcJ:H. 

[00 84] &mm 2 ) 589!©§Sli6© J&ffiT&^fc. 
E LKEdffl T F T SrlgfPSI«Tft^S-e-E L 3f^©p«« 

*«Ttt. rnmu t»a*&t>fc*ttT. eli»it 

F T©fttt©A? y*©£«£!m AS#£fCO^Ti£^ 
■5. 

[0 0 8 5] H2K. **iS09©*^e©ii^8P©tt 
J5££^f. S#ttfcllliitt, HI (A) £W«T&5® 

[0 0 8 6] X<5/5 1 >yfflTFT9 0 3©y-Mg 
tt. y-Kt#i^9 0 6!C^$nTVi?.. my?> 
yfflTFT9 0 3©V-Xfil«<i:Hl"f >«S«tti, - 
^TttV-Xft#S9 0 5fc&«!;£ft. fc^-^ttELK 

idfflTFT9 o ocy-hmffiR^n^y^g 04© 

-#©*ffiCtt«$nTV>4. 3>x>if-9 0 4©*o 

-^©mffitt. ««fti6«i9 0 2 fcaBRsnTir»*. e 

LIKIifflT FT 9 0 0©7-X@*£<fcKl"f 

li. -*ttfita9 0 7 S^lxT«iE«^9 0 2 left* 

$nTfc0. t>5-*«EL^9 0 l©HgfcU<tt 

[0 0 8 7] *SJKfl©H*®«t&©*ft. HtSGUiT 

OkLttlt* &lC*Tj£2*t|igfl#lCS£irtS. 
[0 0 8 8] 

[i£2] V = V (S +RI, 

[0 0 8 9] V«ELeitifflTFT9 0 0©y 

-h«at«H«lft«l9 0 2©raiC4^5,n-5«{S^T 
£-5. St. RteJg#I9 0 7<DtmmThZ. 

[0 0 9 0] Sl,i:S2tC < tO. fiSt 9 0 7 £02 (C* 

r<k^iciaufc^©. y-hSEEVctKuV >m« 

[0 0 9 1] W^tf. iClRi;iC2{C*5^T. a4, 2 
X10"F/V • stU W/L£l tT-5. uC"!?. 
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V,,«2±0. 1 V©fli££0. 5%<7)rt7y*r%&-0 
if*. 

[0 0 9 2] ttDftll. RA<, (J&a9 0 775< 

li. V£-&L4Vi:ftS. :oitOKl/-f >«at© 
/t57*a. ftl 0%T<&*. £©£:£. HK>«I 

«98X 1 0-'AT3&5. 
[0 0 9 3]%!;:. R#. 1X10'QO«&S#A. 
5. HK >««©¥*Ni£, *58x l 0-'AIC«o/t 
ft. V«:12Vfr5. COtS, Lt^ffiSBEV,,© 10 

acumen*. 

[0 0 9 4] R#. 2x"lO'Q©«&^ 

S. >*«[©¥*§«£. *58x l o-'ACfi^fc 
A, Vtt2 0V£T*. £©££. L£Wt«EEV,.© 
/t5:?Sfc2tT*FI^>*iftI.©A5y*tt. »0. 

[0 0 9 5] CO«»C» «St£9 0 7£EU -tOfift 

t?IC»-r« Fl"f >mflSl.©A7^**HU^-5Ci:^ 20 

[0 0 9 6] *iiis^jtt. sijgwi tgaicas^fc-e- 

[0 0 9 7] mmW3) **J60iJTtt. #B91©eaj 
#ft£m>S£*gB©«JligB£^©Ji22KSattSns 
Bft®»gB (V-*ffi^H<UB»ilEl88. y- hft*ttfl 

LTiafcMMre** CMO S @8S*0^T-5 H £ tt 
5. 30 
[0 0 9 8] 08 (A) tC^Tck^fC, 3-X> 

^tt©# 7 0 5 9#7X-t># 1 7 3 713?7,l3.Z\ZR& 

^-fK^7X^t*©^7X*^^5S1S5 0 0 1 ±ICK 
fc->U 3 >». aftJ/U 3 >**fcttBHUIMt5'»J 3 > 
Kfc£©*6»&*>S«STi«!S5 0 0 2$^figr-5. ffl 
A.tf> ^7/7CVDftTSia. NH,, N.O*^ 
fPSSn^KCS^b ->U3>&5002a£lO-20 
0[nm] (#£L<tt5 0-1 0 0[nm]) ffi2fi£U 

siH,. N,o*»sff«*n*»fl:ft<b**fl:->U3> 40 

185 0 0 2 b£5 0-2 0 0 [nm] ($?£L<«1 0 0- 
1 5 0W) ©JPSlCfcl^fiTr*. **JS«»JTttTiti! 
K5 0 0 2S2S«|jittT^L^. ttE4iMl0¥ 

[0 0 9 9] atK¥$#S5 0 0 3-5 0 0 6te. #|| 

C©Att¥WHI5 0 0 3-5 0 0 6©JP$li2 5-8 
0 [nm] (»£ K tt 30-60 [nm] ) <DW $ 50 
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*. 8ftK¥»««®#afcEJ£ttfc<r>a<. $f$L<li 
v'j3>$fc«->'j3>y;|/T-^A (S i Ge) 

ft A t». 

[0 10 0] !f-fcafcST|gflR¥iJMttSI£feS!! 

-rsicte. /wx$eigs!i;fctt8ffifett£!©x*v-?u 

— tf-^YAGU— If- YVO, U— !f— *JBt»*. 

^S*£te/W*$gfiE»&3 0[Hz]£U U~!f-X 

1 0 0-4 00 [mJ/crn 1 ] (ft^WKte 2 
0 0-3 0 0 [ml/cm']) £T*. YAGU- tf- 
£fflV>S«£Kte-?-©$JI2 B8iifc£fflVV'WX£8J3& 
» 1 - 1 0 [kHz] t U V— !f-X*;i^-gg£ 3 0 
0-600 [mJ/cm» ] (ft*ttfctt 3 5 0 - 5 0 0 [ml/c 
■'D&Tfc&JlV*. *LTfil 0 0-10 O OUm]. 
t*Rtf 4 0 0 [ntdX'#mzmXL1tU~ !f-:)t££« 
£BlC8oTJIItU £ ©3©*tt U— tf-^ofife^- 

£8 0-9 8[%]tLT?r 

[oioi] x^x> £,tf.*m#m5 o o 3-5 0 0 6 

5 0 0 7li77XTCVDft£&ti*A-;/ : S'j££fflK 
JP£ £ 4 0 - 1 5 0 [nm] £ UT-> U 3 >££tf*fe&||T 
^JSE-TS. **M«Ttt, 1 2 0[nm]<DJP3TR{fc3fc 

7X7CVDSTTEOS (Tetraethyl Orthosilicat 
e) tO, tZMGL. K^E7J4 0[Pa]. 8«fiS3 0 
0-4 0 0[t]i:U S^»(13. 5 6[MHz]),m 
JjmmO. 5-0. 8W/cm , ]TlWI**T»l«r*C 

n, -5-©ft4 00-50 ore] ©f»7x-;nc«toy- 

[0 10 2] y-hil6ig!K5 0 0 7±lZ?-b 

nmzM&tzfutxom 1 ©««k 5 0 0 8 tm 2 om 

mS85 0 0 9 tZBtiLTZ. *#iiS0iJTte, ^ 1 ««« 
ms 0 0 8*TaT5 0-1 0 0 [nm]©j9$I^BgL. 
SS2©»mi&5 0 0 9 SWT 1 0 0-3 0 0[nm]©J?$ 

[0 10 3] TaKttX/V^^ffiT. TaO^-^h 
SArTX/X-y^T-SCtlCfcO^fit-r-S. C©«^. 
ArlCjflOXe^KrfcflQ*.*.!:. Ta|g©rtg5«* 

ffl©TaM©Sft^tt2 0[/iQci]gKT*0y-hm 

a«cffiffl-rsc<i:*ita*5*n i3«©TaK©aait*tt 
1 8 ouacDjegTfcoy-heffit-tfcictt^isit 



( 9 ) 

IS 

ifiV>*NM»i6«:*Ogfl:*>:?JI'£ 1 0-5 0[na]8S 
©JPSTT a ©T«6JC^«L,T*< tafflOT a££§ 

[0 10 4] WKfc^erf.&SSlCtt. w*^-y-> h 

xx> (wf.) zmv£>mcvr>m-?mf&?zz.th 

£<T*^£T&ift$riS5{fc£0*;i£atllj*2>#. W+ 

*fiS9 9. 9 9 9 9[%]©W^-y^ H^fflH. $ 
6 tr^K^lcmffl & ©*««j©gAat&^ J; 5 t+ 
#E« LTWK*«p)c1- 5 £ t K«fc 0 . ffigt* 9-20 

[ u qcb] s^si-f s c £a»m**. 
[oio5] fc*3. *nmm~z\t. ss 1 ammms o o 

8£Ta. f&2©t»mBl5 0 0 9£W£Lfc*<. #{CfS 

£sni\ nrnt>Ta. w, ti, mo, ai, cu 20 

'J >£©**fi«57n3t£ K- fcf>y Lfc#*§l&->'J n >m 

»«IS5 0 0 8*gfl:^>^;i/ (TaN) TJ&fifcU ft 
2©i&«&5 0 0 9 *WiT5ffi*.^t)-a-. 8i©sss 
185 0 0 &*%.iti>>9)V (TaN) T»«U ft2© 

*m«5 oo9$ai tr*ia*^fc*, 8 1 ©*«r 

5 0 0S*mt9>9)V (TaN) TJBJBfcU ft2©« 30 
<3&5009£Cu tt*»*^t)'tt««*tf Sn*. 

[0 10 6] ^(C. l/^M:J;57X?5 0 1 0£J& 
fifcU m&Rl«i8£^j£t^;£*©8l©X-;/^>y 
J&3£7t5«, CP (Inductively Couple 

d Plasma : ftlMtftB79;?r) xy^y&Srffl^, 
l7f>^^ICCF, tC l,£ig£U l[Pa]©EE 
*-C3-f)l/S!©«ffiJC5 0 0[I]ORF (13. 5 6[MH 
z]) m^$rSAbT77X^*4fi!cUTfT^. SftflU 

ttm*T~3» ICfcl 0 0[W]©RF (13. 5 6[MH 

z]) t**)SAb. ^swtrftogsA-'fTxmff^En 40 

flDT*. CF.iCl, £fi£bfc«£(CteWBtRtf T a 

[0 10 7] ±EZ7f>y*fr-Ctt. l^X hl'<t^ 

BUp-r*/W 7*«BE©J»*ICJ: 08 1 ©iiSBRtfft 
2©3JmS©«&rttxWX-IJ#<!:fc-5. ^-A-ffl© 
agttl5-45° tft«. ?-b1imm±lz8L&*:>& 
TCtfcKXy^y-rSfca&ICtt. 10~2 0[%]g 
SOSiJ^TX«^?>^KSr«JDS-B'Si&^. W|giC 
**T*Kfcgfl:->yn>8l©SjRH;tt2~4 50 
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tt3) T**©T. ^■-A*-X«^f->^SaaiCJ;0. & 
ftS<K^'J3>K*tj|tlitfciStt2 0-5 0[nn]8Sx 
y?>?2tlZZ.£lZft.Z. Z\ 5 LT, SlOX^f^ 

yffl3c«fc08i©»*Ji£82 ©«««*> sj**8i 

©Jgtt©»«S 5011-5016 (81 ©3I«S 5 0 
lla-5016 a £82 09511! 5 0 1 1 b~5 0 1 

6b) *»*r*. :ot«, y-h^»K5oo7ic 

* viTtt. 8 1 ©J§MK©3JS! 5 0 1 1 - 5 0 1 6 TB 
t)W£^fomt2 0-5 0[nni]egX^5 i >i'$nj»< 

SdfcS««$n5. (08 (b) ) 

[0 10 8] -5-LT. 8l©F-hf>yfflS£fT*»»nI! 

t>K-yftO*ftttK-XI*lxi 0"~5x l 0 

1 4 [atons/cn 1 ] t U llMEE£ 6 0-100 [keV] t b 
Tfr5. nffl&#4r*5Ftt<te5c#£UTl 5tttC*-T 
5tc«, ASttCtt'J> (P) ifcttlt* (As) fcffl 

n*3jt, cjit«u> (p) *ffl^<b. £©«£, mm 

15 0 11-501 5*tni!S#4T^*E!fe7cmtC*f 

tsv^tfco. g5g£wtc8i©*M«!ifc«5 o 

1 7-5 0 2 5;W&j£$n*. 8l©**8«! , SI#5 0 1 
7-5 0 2 5i:ttl X 1 0'°~1 X 1 0" [atoms/cm'] 

e>mmmm-e n s £ # 4 -r s^^tc*? £&jn-r * . 

(08 (B) ) 

[0 10 9] 08 (C) \ZkT£?\Z. UVZh 

■5. Xy^>?#;UCCF, iC l.tO, W 

mm\zj:om2<DMVi0mnms o 26-5031 

(8l©»mS5 0 2 6 a~5 0 3 1 a£82©«S/f 
5 0 2 6b~5 0 3 1 b) SHEETS. y- 

MftstiK 5007 Kfct^Twu m 2 ©jg«©««a 5 0 

2 6-5 0 3 lTBbftfc^«g&ti££l;:2 0-5 0[n 
m]S«X^5 1 >y$tl»<^ofe««*i^$n-5. 

[0 110] WinalfflCF.tC 1 1 aS&tfXK 
J:5X-y^>yS{Stt, 4fi£$n.57>'*;i/$fc«-f^- 

WtTaO^yft^tffifttfO^E^ttlfiT-Si:, W 
©7-yft^T^5WF,*t , liS(Cii5<. -5-©ffi©WC 
I,, TaFi, TaC l»«|5lSaT*^. ftoT. C 
F.tC l,©)g^^XT«WKR^TaM*JCX-y^> 

ysn-s. La>u c©s^xicjss©o,$'^iin-r 

•5£CF, £O,*tR|f>LTCOi:Ftr^0, F7?i))l> 
$fc«F<*>*t^fi(rl64-r-S. *•©£*. 7>ytt 

©^E*tBv»wjK©xy^>y^s*<ti^:-rs. - 

^. Ta{iF*tig^:LTt>ffi*fe9tCXy^>y^S©li 
mtt^ttU. Ta«W»CtfctSEbTK<b$n^TVi 
©T. 0,£S&!n-r£CiTTa©SEa%ft;Sn*. 
T a ©K^»« ^^ig^^miS^b^^fefeS^tT 
afil©x^>y&gte<£T-fS. fifoT. WKtTa 
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[0 1 1 1] -E-UT. 09 (A) KaVf ±51;:$g2<Z>F 

*#4f*^*E«i7C^*H-tf>^T-5. 0U*.tf. DOS 
SJE£7 0-1 2 0[keV]iU 1X1 0' * [atoms/cm'] 
©F-XSTfrK 08 (B) Tfttf^ilftJflCJgjfcS 

TS. H-fcf^tt. $2 0fKcr)9Qi5 0 2 6-5 
0 3 0£?F1&%}7tmzttT2>-?X2tl,Tm\ 110 
&SJ15 026a-5O30 aaTJH®*M£'b7tt4tr 

3 ®^>6<tefB« 5032-5036 *<«M£$n?>. CO 
% 3 ® 5032-5036 \Z&tBt<tl1Z U > 

(P) ©»«tt, Sm®»««5 0 2 6 a~5 0 3 0 a 

&£, Sl©8tl5026a~503 0 aOf 
-A<-gB£*ft.5¥SfWIlC:fclAT, m 1 ©SSI 5 0 20 

2 6 a~5 0 3 0 a O^-^-SSOfflaK^ertfflJtC^ 

[0 112] 09 (B) iZmt£v\Zm3<DXy?>if 
VBMZfi?. Xy?>tfj}Z\ZCHF.&mi<\ SlStt 
-f *>Xy^>ifJ£ (R I ES) £ffllATfT-5. |g3© 
X>7?>^SJCiO. gl©«ti5 0 2 6 a~50 

3 i ao^-rt-asBa-WKxy^yLT. mi® 

V?>?mm\Z£-3T. 3g3©J§M£©#«JI5 0 3 7- 30 
5042 (Sgl<D$SfI5 0 3 7 a~5 0 4 2 a £Sfl2 
0ilI5O3 7b~5O42b) £Jgfi£T-5. ufflt 
y- F*&»Bt 5 0 0 7 iCfe^Tli. % 3 <DJ£#©Sg 

mis o 3 7~5 o 4 2~cmt>tifz^mmtzziz2 o 

~5 0tnm]^gX^^>^$n»<*ofc®lgE^JBfi£$ 

[0 113] m3<DXy?>>/9&m\Z£?T. fB3<Z)* 
ttttff* 5 032-5036 Kfc^Tte. % 1 <Z>i»$l 

5 0 3 7 a - 5 0 4 1 a <£: fi&£S6 3 ©?Fttite®« 5 0 
32a~5 0 3 6 at. If! 1 0*&^6H«i:?fl3 0**6 40 
^#£0^082 5 032b~5036 
bi?W&j5£$*lS. 

[0 114] -ttT. 09 (C) \Z7ht^\Z, p?* 
*^llTFT£^firt*6tt¥3J#E5 0 0 4, 50 0 

6 \zmmmnmttem<Dmmm<Dm4 v^mtmms 

043-5054 *»«T*. !6 3 0J6MKO3IS1 5 0 
3 8 b, 5 0 4 1 b^ttfe7C^lC^-r-5VX^4:l,T 

n?**;PS!TFTfcJ&j£TSS1*¥3*#B5 0 0 3. 

5 0 0 5*3j;tfEi»8B5 0 4 2\%VV7. bVXir 5 2 0 50 



0T£S£ttBl,T*K. *tt&iB«5 0 4 3-5 0 5 

i>#7> (Bj Hi) *m»fc-f*->F--:/acT»j5ftU 
*0lrvrft0frafc*(r>Tfc*ttlMfl««2X 1 0"~ 
2X10" [atois/cmMt^-Si^lC-rS. 

[0115] a±*T®iaT-wpft0»tt*«*i 
0^«o3»s)i5 o 3 7-5 0 nwy-hnrntiT 

MOT'S. 5 0 4 2tt»tt0V-*flMMI&LT 

tSflgf -5. 

[0 116] UJ>XhT^^5 2 0 0*PH*Ufc«. 31 

;P7--;^ (rta© sjBffl-riit^ia**. n 

7--^ftTtt»J!l»g*t 1 [ppn] £TF, ff£ U < tt 
0 . 1 [ppm]EiT©S^H^*T4 0 0-7 00 
fC], ^«1C«5 0 0-6 0 oraTff^feOTft 
9, *mg«lT«5 0 0raT4^Oi?*J!lS*fT5. 
fc£U S3CM©iii5 0 3 7-5 0 4 2 CfflU 

JMfcftK (->'J3>££fi£#£-f5) fcfcjfcLfcftT 

[0 117] SSIC. 3-1 0 0[%]®*5fi£-g-tr£ffl 

3 o o~4 5 oraTi~i 2mr$<Dmi&m% 

T« X^Xt*^ (X5XVJ;:<fcDI&g3nfc**£ 

[0 118] 010 (A) lZmt£o\Z. Si 

0lfflt£ttR5 0 5 5 Zmfc&itisV 3 >«*»S 1 0 0 
-2 0 0 [nni]®Jft£T^fiETS. *0>±fctfMJfi*ft«' 
ft^&JS«lfl2(OlimifiiHR5 0 5 6«^U&tt. JR 
lOHPaift»K5 0 5 5. «2OMmifinRS 0 5 6. 
fc.fctfy-h*g&M5 0 0 7fc»LT3>^^h*-JP 
**J«l/. #E« (tt8tE«. flPHIfcfttr) 5 0 5 7 
-5 0 6 2. 5 0 64*/^-=>^»j«tfca, tttt 
E« 5 0 6 2 caniMf 5 0 6 3 £rt 

[0 119] S2©eK*6i(tltl5 0 5 6<hL,Tte. *t8 

-fSF, #U7SI*. 7^'JJP, BCB (^>»/^*D 

7t-» »t«fflr*cta«a**. ^2oiw 

(Cfin^7^ U;P*t»$UVi. *Hifi^JTttT FTICi 

^Tm&i'tizmmz+Mzy-mtLszmB'eTzo 

MRftJMKT*. »*U<ttl~5[yiD] 

u<«2-4[ W o]) tmastri. 
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[0 l 2 o) hft-jpafftttt. K9-fxy^ 

>7**fctt7X-y hX<y^>7*£fflV», ni!©Tiee«4fB 
#5017, 5 0 1 8, 5 0 2 1, 5 0 2 3RtfpI!© 
^l6fi^SI«5 0 4 3~5 0 5 4\zmTZ3>?2 bfc- 

;k i2«5 0 4 2ic«-rs3>^i7h*-;k mas^ 
k nm \zm?i a > * 7 h (H**r> * 

[0 1 2 1] *fc. E& (MffiEU, 5 
0 5 7~5 0 6 2. 5 064tLT. T i KS 1 0 0[n 10 
in], T i **toT^Sx«>AII*3 0 0[nm], TIKI 
5 0 [nm] <;/ *«tT»tt»l« L& 3 S«iI©«SBI 

«l©«SBI*ffit>Tt>&K 
[0 12 2] ifc. *3fe»HTtt. iBSftSS 0 6 3 t 
l/TI TORSrl 1 0[im]OWSlc^U. At*-:i> 

if*frr>iz. mmmms o 6 3 £8$EH5 0 e 2 1« 

*. ^fe, gMfc-f >3?>7.&£2~2 0[%]©Kft3£«& 
(ZnO) «fi£bfcB9ia«|t«JBV>T<bAt>. £© 20 

ii*sffi5 o 6 stfELm^ommtiiz. mio 

(A) ) 

[0 12 3] %.\Z, 010 (B) C^T<fc5C. SJgS 
^trlfilUt (*HJS«Ttt»ftS*l!l) £5 0 0[nm]© 
JP3fc»J*U HSM^5 0 6 3lC*t£T*&fit::l8P 
8S£J&fi£LT. A->i?i:LT«8flg-r5^3cDliaiis6»K 
5 0 6 5£J§M£f-5. P8n8B£J&fi£-f >7l7 M 
7^>7*fc£ffl^*£<iT&£tCxWl-J§M*©ffi!|g<!: 

t»t»iUcfiB-r*ELl©»fl:*«»ftWHiftoT 30 
t£5£©, SftWTVtfi. 
[0 12 4] JfcC. EL15 0 6 6*5«fctf£ffi (MgA 
g««) 5 0 6 7$, Kffi*3ttt*ffl^T*«»ttUa: 
^TMUBrirr*. fc*5. ELI5 0 6 6 OMiP«8 0 
~ 2 0 0 [nm] 1 0 0 ~ 1 2 0 [nm]) , mm 

5 0 6 7©JP Sttl 8 0~3 0 0[nn] (ASWlCti2 0 

o~2 sou) t-rn«s^. 

[0 12 5] C©IgTte, #fiK*H6r*«*. Sfi 
fc»«r * J: »fi tc*f £f * BUI left L TJE 

ELJI*J:tfllfcffej*&r&. fiU EL/IttJSfc 40 

[0126] ap-6. * , f*fifc»j6:T*B*£Oi>*±T 

StVXi'^tyhL, *-©V77£ffl^T#fe?e)t© 
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[0 12 7] rCTttRGBK»«l/fc3«SIOEL* 

©ELIHPiaHfcfl: <tt%tt©&XIIJ|: CCM) t* 
LTRGBfc»*UfcEL|ff*«fc*2rStfc£*JBV> 
[0 12 8]fc*5, EL*S 0 6 6tUT»44i»O<m 

4 l«ifi£ ELM tTtUt&K. 
[0 12 9] *C. 

>©H3i) ±fc. *$W"TX££JflV»T»ffi5 0 6 7$ 
»*T«. 3S*5*HJI^lT«|^ffi5 0 6 7 il/TMgA 

g««v»fc3&«. *»Httcftfcittfcsnfcv». &«5o 

[0 13 0] fc&lC, »tl5l||Tfi5^-r>^->3 
5 0 6 8 £ 3 0 0 [nm] ©J53 IC^T-S. /t <;/ 
-: ^3>K5 0 6 8£Jg«£LT*5< CtT, ELS 5 0 

tt£ $ 6 It * C t *<W*-5. 
[0 13 1] CpUTiaiO (B) iC^Ti^Jiftljfi© 

«**«©fPttE8lC*V»Ttt. IUK©«lfi£*5J:^XS 
©M^±. y- MI^*bTH5 a . 

UT^sBiittwcftSA i icioty- 

[0 13 2] <hC5T. *HJS0!l©EL*^fi«, B 
*«««tTft < HMENHEC t>ajS^«ji©T FTSrE 

«$^J)0U. MStt$«*SCi:t)Plt6T*-5. -tntC 

[0133] *-f. «*»flsa**«t*ftv»j:5K:* 

» h*r'J7ffiX*tt«***<(liB*#-r*TFT*. 
BKBII0 Sr^^-f -5 CMOS @8&© n r *;pffiT F 

•>7hU-^X^, A77T, k^;p->7^, *MS#B»| 
[0 13 4] *HJfi0fJ©«^-. n?^*;H!TFT©g 
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[0 13 5] CMOSIaJBSOp^-^HITFT 
0T> #£LDD«B#£I8tt;S<Tt>&K 
'J 7«K*I» d t t> 

[0 13 6] -tOffi, KftEKtCfc^T. 10 

•w*R*Kdfc«**««n*i5ftCMosia». ep 
y-xfltft h i^-f xsgo&sij^Ansfc* ±3 
fcCMos®g&>WHnsn*«^ CMOsBgg£»s£ 
T<5n^r*;i/STFTte. ^*;i^j£GS«®pi3iM 

JB V» Sft* K 7 >X 5 y -> a >y- h ft £tf*tf $ tl 

^S02&2>CMOS@Kd^V^tlS^. CMOS® 

n^**;HBTFTtt. L.,ffi«£*rLT 20 

[0 13 7] fc*>, SSRCttBl 0 (B) <DttSg£TSS 
fc«fitt»«. (MX.IflM:/tU>»A) £EBLfcDT* 30 

t e o«gitt*«i^±-r*. 
[0 13 8] ny*-v>>/m<DWm\zii'09M 

(7U*i'^U>h*-*7h : FPC) 6% 

[0 13 9] *fc. *HJ6«lT^-rx8tCSt^«. 
8B0f£Sl£&Sfc:7:frh-?X2 OSS»jl5CtA«ffi 
**. XStfilftU 9lji37xh©<£«Rtf 40 

[0 14 0] (£S5W4) 011 (A) ti*K9J®Kn 
*»*«V>*EL«wttB«!)±ffiHT**. 01 1 
(A) C43frvr. 4 0 1 OttS«. 4 0 11 tiBKV. 

4 o i 2t*y-xflH»iMUb[att. 4 o 1 3 «y- hff 
#fiiiK»iHiKT»o. -?-n-enoB»i(HiB5«ffi^4o 1 

4, 4 0 1 6£iSTFPC4 0 1 fl-SE»8§^ 

[0 14 1] CCtt, #£L<tt 
K«iEI8SR^Il*«S:HtfJ:5lCL/T*A— j»6 0 0 50 



0, ->-'J>y« (A93»2W&'blr>9) 7 0 0 0, 
ftlttt (H2®->-'J>y*J) 7 0 0 lsWRftSnTU 
4. 

[0 14 2] Ell (B) tt+flififclOELS* 

£S©»rffi*jSTfcfl. S«4 0 10, Tift&4 0 2 1 
©±KJHfcEIMITFT (fflU CCTIlnfi-WS 
TFTtp^f ^SSTFTftfl^tiH-fcCMOSH 
B*HwUTV»*. ) 4 0 2 2RWHMWBTFT40 

2 3 (flU ££TttELBftJ8TFTfc*tt0*LT^ 
*. ) jWMtSftTfr'ft. £ n S> COT FTtt&» ©flit 

(hy7V-h8l££fctttf hAy-httitft,!:) 

[0 143] K»lHlKfflTFT4 0 2 2. iBSiS&fflTF 

T4 0 2 3*t**ufc6. mm®-vzzmtsifmm 

4 0 2 6 0±fciBSl8?fflT F T 4 0 2 3 0 

4 0 2 7 S^fiK-Ti. 39ii**BS£ UTtt, Rfc-f >5> 
9A£ftffiXX&®fta« (ITO&Vtftlt) £fctt 
Bfcffc-f a iBfcflft v»* c tjjtr 

S*. *LT. ■*fl«4 0 2 7*»«l,fcS. 

40 2 8JMU B*flff4 0 2 7±fcBCJ«*»i* 

[0 144] ELI402 9 *»(fi-r*. ELS 

402 9ttft»OEL*f» (jETL&AS. ETLtt&JI. 

•fifitr**»tt4MBOft**JBt»ntffiV». EL 
[0 14 5] **J8«Ttt, H-7XirSJBl>Tl 

<»fl«*iRtf»fl**Ji) *»jasract-e. * 
?-*iR*fiifiBfcfc«. ^©teiwt), <cc 

M) i*5-7-f^-*fl**to*fc^r5t. 

1 i * 7 - 7 )V9 - * l§**to*fc*a*t* « ifi v»r 

BiTSdifcT^-S. 

[0 14 6] ELE4 0 2 9ft»j«L-fcS. ^<D±IC^ 
ffi4 0 3 0S:}gJ«-r5. gffl4 0 3 0i:ELS4 0 2 9 

St UK tS^t. SS«PTEL«40 2 9t|^ffi4 0 

3 o *attdas-r-s*\ e lh 4 0 2 9 s^stt»Hst 

TfgfiKL. *fttfttLfc^TB«4 0 3 0£»&T<5£ 
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[0 1 4 7] ft*. 4^HtflTttttS4 0 3 0 iLT. 
L 1 F (7-yfcU?7A) {g£A 1 (7^5nC7A) R 
©«H*itftfflV>*. A^6«)tC«ELS4 0 2 9±\ZM 
SftTlnmfOL i F (75rflS'J^*Z0 BSftff*j£ 
U -t©±IC3 0 0 nm!07;i'Sri?AI5isJ1- 

fc&H. -5-UTl&ffi4 0 3 0tt4 0 3 1T*$*1.&®*£ 
fc*^TE«4 0 1 6lC«^Sn5. E8I4 0 1 6 tilt 
84 0 3 0 \Zffife<DQE.£*)-Z.Zfttb<Dnm&&mT'& 
0, »«14^-Xh*m4 0 3 2£^bTFPC4 0 1 10 

[0 14 8] 4 0 3 UC^$nfcSg«lC*5^THfg4 0 

3 o £E«i4 o i 6 t*«*»c»arr*fcJ6K. mm 

mm&4 0 2 6Rl*ttS»R4 028l:a>^^ h*-;i< 

z.tx*>\*mmtmj&4 026© 

**6»Bl4 0 2 8©Xy^>yil# (ELJUMtfl|©Ha 
tf©JMtl«) K»J*UT*ftW»H. £ft. ffe»£4 0 
2 8*Xy^>yr*|ifc. SM«g^4 0 2 6JT- 
»TX7f>yLTt.fiH. C©)f£. jimieftiuo 20 
2 6 tijSfeigy^4 0 2 8#HDl»«mT*ft«, 3 

[0 14 9] COJ:5lCLT*J«*nfcEL3|HFOafiS 
Slot, /1<yv^-v3>m6 0 0 3. %&#6 0 0 

4, *A-*T6 o o otfsi&sns. 

[0 15 0] SSfc, EL*?»feHitJJ:5KUT. * 
A*-M6 0 0 0 tS«4 0 1 0 ©Hfc->- 'J 7 0 

0 0 sWRtt &*U £ 6 (*->- U 7 0 0 0 O^fflC 
tt«»» (*2©->-U>#H) 7 0 0 UMMteft 
Z. 30 

[0 15 1] lOtf. :©3BIW6 0 0 4tt. a/t- 
#6 0 0 0 ft«i£TSft©©fc3&?r<J<i: UT'bSStlT-S. 
*«*t6 0 0 4&LTtt, PVC (*U lfrjp*n?'f 
H) . X#*->#Jg. ->U3->ii. PVB (7t?Uf 

x;i/^5;U) iftliEVA (x^u>t'x;i/7-fex- 

M ftfflV>*Cia<Tt5. £©ft*&6 0 0 4©ftgB 
fc<8K»ftR»tT*i<&. «»»*ft«*T**©Tff 

[0 15 2] £ft. ]fc«#6 0 0 4 ©•PCX**— U— € 
^#S*T"bJ:V». £©££. ^-1t-SBa04f 40 

[0 1 5 3] X*— /V;M-> 3 
>H6 0 0 3ttX^~ tf-EEftUfnTSCitfTlr*. 

/VyM-i'3>R6 0 0 3 tttgytC. X^— 9" 
-JEftSfnT SttrffiBlft £ ftRttT t> «fc 

[0 15 4] *A-«6 0 0 0 tlllt #^X 

«, JJ^r^AS, Xf->1^X«. FRP (Fibe 
rglass-Relnforced Plastic 
s) «, PVF (#Uhfx;U7;M-7-f F) 7-f^A. 50 



▼-f 5-7^1/A, #<JXX-5 L ;P7^^A$fc«7i'U 
;p7-f^A*ffl^»Ct*tT#*. ft*. ££#6 0 0 
4iLTPVB*EVAftJ§WB«£, R+jtm©7» 

5 X7 ;i>ft P V F 7 w ^A-^V'f 5 - 7 -f JPAT 

[0 15 5] fib. ELR*rt»&©»3fcfr|Sj Ott©tttf 

ictoTti. a/t-#6 o o oat&jfcitft^-r* 

[0 15 6] £ft. EH4 0 1 6ttv-'J>^«7 0 0 
0«J:OV1W7 0 0 1 tS«4 0 1 0 &©Mftfel? 

TFPC4 0 i 7fc«*ttKttttsti*. ft*. 

teE*§!4 0 1 6l:tJlf»TRWLfciJt. i®E@4 0 1 4 
t>H*CLT^-U>y»7 0 0 0 7 0 0 

i ©Tsi^TF p c 4 o 1 7 (cRfttticttttens. 

10 1 5 7] ftiJHl ITU. %tttt6 0 (MftRffT 
*>5a/t-tt6 0 0 0ft»*U *SSttt6 0 0 4©«ffi 

(RMffi) *«7<k^lCv'-iJ>^7 0 OOftfcOtt 
»tTV>*tft. a/t-*f 6 0 0 ORtfv'-'J >^*t7 0 0 
OftROfWT*^ 3fe**f6 0.0 4ftRW-TfcAV>. 
£©#&, SS4 0 10. a/t— *f 6 0 0 0Rtf->->J 

>^#7 o o 0T»*«nTv>*ai»t:ai;**«tf© 

aAOftRtt*. -t-UTttBa«S*a«tt (lO-'T 

0 r r£CF) ICU *K«OAoT^**»t:aAn* 
«LT*>S. £R©ft©«Eft2R©+©«EEJ:9'b8 

[0 15 8] (%1KM5) *C. HI 1 (A) . (B) 
tttftft*»«©EL«wi6«ftff«Lft«t:-p^T. 

01 2 (A) . (B) ftJfl^TRWTa. Ell 1 

(a) , (b) tnu#^©>b©ttwi;«»*»UT«r> 

*©TR9ltt*IST*. 

[0 1 5 9] Ell 2 (A) «*flJ60lJ©EL*^3£S© 
±®0T£O. 012 (A) ftA-A'TtfJ»TUftBr®0 
€•012 (B) ICjST. 

[0 16 0] HllCfcT, ELJSfOSiSSSoT 
/ty5/"<~>a>R6 0 0 33;TftJ&fifcT*. 
[0 16 1] EL3TP*«3J:5KLT*attJ 

6 0 04ftRlt«. CO*»»6 0 0 4tt, */t-#6 
0 0 0ft«RTSfc»©R«|iLTfe«ttT*. 3£* 

tt6 0 0 4tun pvc (#Ukfx;^n?-f 
K) . x**->8JBg. ->U3->»ffi. pvb (#ijtr 
xjp75 l ^;P) SftttEVA (x^u>tf-;u7-tx- 
h) C©3fe«^6 0 0 4©rtSB 

[0 16 2] 3fe*«6 0 0 4©«fKA^— y— ft 

^S-frT'bAH. i©i*, X^— y— ftB aOftf 

a>e>ft5!M*«9Biu x^— y-gfttcKSttfttft 

[0 16 3] X^— y— ftSWft«^. /ty->^— > 3 
>R6 0 0 3ttX^- tJ— Eft«»-r*Ci35«T*4. 
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[0 16 4] #A'-#6 0 0 0 fcUTtt, #7* 

£. 7)V5.-01±&> Xf>WXS, FRP (Fibe 
rg 1 ass-Re inforced Plastic 
s) «. PVF (jJx'J M—hyiblry-i H) 7^;pa. 

;i<7-f JVAtJUHiZifltT**. 3£«$t6 0 0 

4£LTPVB J ?>EVA£m>.5«£. W.+um<D7)l 

[0 16 5] fib, EL^^e©563t*ffiJ <#©;»» 

tc«fco-os, #a*-#6 o o oat&ttttfcw-r* 

[0 16 6] <fctC, £#&6 0 0 4£JBV>T;&A , -#6 
0 0 0 3fc*#6 0 0 AOmm (BMffi) 

*«5«t5C7U-A*t6 0 0 l*«tD#tt*. 7V- 
A«6 0 0 1H->-U>^# (S*WtbT«fig-r-5) 
6 0 0 2lC«toT«5»Sn*. C©i2r. ->-«J>y« 
6 0 0 2 iLTH, 3t®{fctt«riS£fflV>*©##3;lA> 20 

to. >y&6 0 0 2«T£S?t*«7k*H>& 

'J>:?*t6 0 0 2©rtffiKfcj[i8j£&JDbT&oT*>ft 

[0 16 7] E&4 0 1 6tt->-<J>y&6 0 0 

2«h««4 0 1 0iOKWS:at)TFPC4 0 1 7 fc* 
mWC&i&Sn*. £*3. HHTfeHHM 0 1 6tZ1to 
TlttWL^^. ftfiOE«S4 0 14=b^(CUTi/-U> 
7"#6 0 0 2©T£ffioTFPC4 0 1 7 tcSStWKg 30 

[0 16 8] fcfcSl 2TI1 5fc«#6 0 0 4£&&tT 
a>S*A*-#6 0 0 0£&ifU 2S*#6 0 0 4©flJE 

(RME) *«^«t^lC7U—A«6 0 0 1$U0#W 
TV>*#, #A-#6 0 0 0Rtf7l>~A$t6 0 0 1 Sr 
«0(*»tT*6. 3£*#6 0 0 4£i8:ttTt>&V>. £© 
«£\ SS4 0 10, #A*-#6 0 0 ORO^-Atf 
6 0 0 l-VMtiLZtlT^Z&mzmVZftmttO&Aa 
fctttt*. *LTlitra22l8£ll£ttSg (10-Torr 

3fe««©AoT^S*«CttAPSrMUT 40 
^©^©^lEEfc^BgiW'i^EEcfcOfcJiK U 

[0169] (Hififisj 6 ) EL^gBlCfctt-SiSaigB 

©$ zizmmummmmz® 1 3 ic^r. m 1 3 irs^ 

T. S«4 5 0 1 ±lC|8tt e,nfc7W yf^fflTFT 
4 5 0 2fi^4jjo^ttSfflViTJgJ5£Snfen5 1 Y*;H! 
TFTSfflW. *5HS0tJT«. 20©y-Hl3 9 
aRtf3 9 bSr^T-r^y^^y-httigtLT^S. y 
7>y- MSigiT^ C iTHHWlr- tJCDT F T*<fi 



(14) #M 2002-108285 

26 

vji^y- bm&-chmt>%.^. *&. £»©#*£££ 

^T^j£$n;tp^*;i/gTFT£mrrfcttfc£ 

[0 17 0] ELEKjfflTFT4 5 0 3te&fl© 

ELK»fflTFT©y-hSg3 7teE8l3 6lC<to 
T. 7-f •yf>^TFT4 5 0 2 CD K K >E*| 3 5 

[0 17 1] ELB«fflTFTttEL3|FFS«En*«« 
A<«V»SRfT6*5. •£©£«>. ELB»fflTFT4 5 

0 3OHW >m\z. y- nfeeass^Lry- h«« 

tcfifc* «fc 3 ICL D D««£K»7**$gW©fc>gtt«J6 
[0 17 2] **«05T«ELBIftfflTFT4 5 

0 3£> i^coy-h«g3 7^wr-5>-»^y-h 

«JjiTia^LT^5*i. 8&©TFT£ie?iJl::^>fttf£ 
V^y-hflliiiLTfcfiK SSK. fcgc©TFT 
£M*J ft M xmn W * K» 

TfcftU. £©<k5ft«ie»;miCj;S&{b*t$i?i:LT*r 

[0 17 3] £ft. h>y7*y-KMOT 
FT^fflViTV^^, #KAy-hl!©TFT£fflV>T 
fcfcfcft^. 

[0 17 4] y-XE*4 0 te®g#ii§«SS (0^ 

ictt^sn, #»c-^omE^iniA5nTt^. 

[0 17 5] X-f^/5 1 >^fflTFT4 5 0 2, E Lffifij 
fflTFT4503 CO±JC«m 1 /1 y v^— > a >M 4 1 

^StlS. ¥fiftK4 2*ffl^TTFTlC«fc2)Sg$ 
TObT*^<t:tt#«tC«®7?&-5. «{CJg/«$tl-5E 

tt¥-&mzMf£Lz>z>&o\zw%nm&B&?z>mz¥- 

[0 17 6] £tz. 4 3tt£»tt©ii5VW»mBlTfc.5ii 
(^©«^EL*^©lt«i) ELKftffl 
TFT4503© HL"f >E« 3 3 \zm%mz&mtl 
iS^«ffi4 3<!:LT«7^5X7A^^ ffl^ 

[0 17 7] |g|^ (Sf^b<««flg) T^fiE* 

n^t>?4 4a, 4 4 blCiO^^nfcj?! (®J!llC 
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Ttt-E*L*>0^LT^fc^a<, R (#) , G [0 18 4] £fc*j£i80!lTtt. Kffi4 7 ©±fc3 6K 

(») . B (tf) ©SfitCttfctit&ftEfcfFOttttT !82/Wv'<-->3>Bl4 8£32ttT^.5. MAyl, 

fc&K 58*ltr*#«EL*Wt UTtt«*ftjJ«iJ ^->3>R4 8 tUTI«Efl:a*«l*fc»4afl«fca 

It. #U^77x-U>t-W> (PPV) #Ufcf T^CtTi&O. *«EL»»OKftlCJ:**fl:ftKf<- 
=JI>*W/-* (PVK) tf»J7;M-l/>*fc£ #«EL*ma»S©K#X *»*.*«*£©« 

wnifsn*. nnc«fcOEL«*««<!!)««tt*fK»& 

[0 1 7 8] ft*. PPV»*r*ELtt»tLTtt«^r 6ft*. 

ftS© <&©#£***. TO. Shenk,H. Becker, O.Ge [0 18 5] £t±0«t5fc**W©B»3ETtt*fflH5E 

lsen.E.Kluge.W.Kreuder, and H.Spreitzer, "Polymers 10 L*j£g|IH, Hi 3©J;'5ft8lit©HSSi5*6ft<5IHfe 

forLight Emitting Diodes" .Euro Display, Proceeding 8B£*i"U 7^8ttffi©-H:H£fi£H/W y?>yfflTF 

s, 1999, p. 33-37] 1 0 - 9 2 5 7 6#*MICE Ti. *v h*+U78EAfc3I^ELKftfflTFTtS 

«Sftfc±5&#»*fflt»ftttAlr». #T*. SE^T, «t>flMlitte*U fiO. &ffftiS<fc 

[0 17 9] M:#Ml3.%XmtLT\t> *flt5!3tr4 £*#^tlftEL«^8fia*{&6ft.5. 

JBWKttS^T/tfy 7x=U>lf=l/>. SSfcBft [0 18 6] (SUM 7) *HI6<WTtt. S&JS0961C* 

TS«*Hfctt*U 7x-U>V-\s>. WfelCfeftT Lfc«*Wfc*V>T. EL*?4 5 0 5©«££EC3 

W7iri/>JfflHtlK6H. Ritt3 0-1 5 On ft*. 0 1 3 OflliitSft-S^fiELJR^OSB^tE L 

m (»SKS40~10 0nm) iTfttfAU. MW8TFT*!W"C**©T. -?-©<fi©lft93te«l&-r-5 
[0 18 0] flU tt±0«»iJ8*«4:UT»V>*it 20 uttr*. 

©TtSWtKELtt^-flJT&^T. CftlCPDTf* [0 18 7] H14IC*^T, ELffi»fl§TFT4 5 0 

**U7©fMfc*fTfc1«fca©Ji) £jgj&1-fti£A [0 18 8] *5S!S0rai. ij^mffi (RM) 5 0i:U 

[0181] mitt. **««T?tt#'jT-jRim** fta«t©fl:^«T«t*j»«i*«^*. K-ft-r 

3tltLTfflV»*«*wl/fc*«. ft$HP*#«-ELtm >$>9A£»fl::*Xi:©fc^Tfc*W|gl*JBV»T l b 

«fl3S»«0*«WSH6ffl^*Ct'b?I||T**. ZLft [0 18 9] -tUT, *6»KTft5n>;5r 5 1 a. 5 1 

zommELttn^mmttmt'jMottn&m^zzt 30 t»i»»j£Sftfc«. o#'jtf=;u*^;-c«y 

-w/tsstitm 5 2 *t»* *«>±ctt* u 7 

[0 182] **18«Ttt»3ttJl4 5©±lCPEDOT A7-fe^7-fc h*- h (ac acKiSffiSnj) T 

(*'Jft7x» SfcftttPAni (#'J7n'J» T ft5S?iEA«53, 7;P3=*A££Tfc«R«5 4 

fc*iEHffiAH4 6*R*tfc«l«ift©ELJi&U-a> jWflffcSft*. £©*§£. M5 4««/tyM-5'3> 

*. *L-T. IE?U£A®4 6©±»C«3W««KTft-5. R& LTfct8f£T Z.O LTE L3i?4 7 0 1 tfjgft 

Rffi4 7#Rtt6ftS. **J60fl©«£. £ft!4 5T £ft*. 

*ritSftfc3ttt±ffifflCl^^t)T (TFTOffSStlt [0 19 0] *0U609©$£, 55ft! 5 2Tfg£Lfcft 

a«4 5 o i.fcttK#o;srKg£rt*'9T) ttw^ft-sfc a. ^EPT^sft?.j:5icTFT*t^$nfcS«4 5 

©, B«tt*fcttT&ttft«&&ftV». aMflUtfcl 0 1O»Crt*oTJMtatl*. 

TliHM>-/Wt8ftXXiB«:SWIW>y 40 [0 19 1] (**«8) ***«Ttt. V-Xffl** 

£Ai»ftM»£©fc£f&&fflV**;:ia<TS-5a*, B RftlHlg&OfliJfclc-pHTSlWt*. 

«tt©fiV»5!ft«^>jE?LaAJi*»j«Ufc«T?»jSr* [0 19 2] 06 K, y-*®#iRRft[sl8S©|Elg&B£ 

?TfBaiH0ttaTlS)WT**t>©«W*Hr». it. ->7H/y7^8 8 0 1, 77? (A) (8 8 0 

[0 18 3] M4 7*T»l*aFftfc»fcaTEL*?4 2) . (B) (8 8 0 3) . *»HKjSfJ:5lCE 

5 0 5*^^TS. ft*. ICTV»5EL*?4 5 0 5 BSftTU*. *3Ufi«»JTtt. lSS©?^ (A) (8 

tt. (Rff) 43, 8ftH4 5. IE?LfiEA!4 802) tlft07yf (B) (8 8 0 3) *t. 4*05 

G-BCammA 7TJBl£$ft£. H3iS®g4 3ttiIiS!i©E V-*ffl#«S_a~S_dfc*tJ6:i,TH*. £fc*3l 

«lCtt«Hft**TV>*fc*. H*±#a»EL*rN:L «WTtt«#jJt^*REE©fi«©«S*A* 1^1,5/ 

T«RT*. fiEoT. «3tt©*Mfl3M«*#*fc*<. m 7^*«ltft*^ft*t. R»#*»W[«»*J:5fcUT 
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[0 19 3] ^ny^m^CLK, CLK©ffitt#£<E 

wsiUfa® o s l / r te^tvena u £E 

i6l*^->7hU^^8 8 o niArtsn*. £fcfl-8E 

l/fcE^S^v'f 1 (A) (8 8 0 2) iCArtSn*. 
7»;f«tS_LAT, S_LATOffitt*<Setfem 
# S_L A T b tt**UPnHK w L1t&mfr 
(B) (8 8 0 3) (CAftStlS. 

[0 1 9 4] >7 HWi?X^8 8 0 l*>SO«^A* 10 

(A) (8 8 0 2) tt400«#^^lC#5. 
m^S_LATR^S_LATbtCj;0. 
VDS77f (B) (8 8 0 3) jJt«#U V-Xffl^ 
«S_a~S_dfcffl*-r*. 

[0195] *nifi«Ttt. 4»asnfctx*m#$ 

nfcrS>*;Mi#£ffl<^ n*0>y-X«*HSU;:#£T 
5ffl#£|fOP*tCl7->7'U>ybT ! fe&V>. 20 
10 19 6] 5yf (A) (8 8 0 2) ©SfUMSfiSK 

twt, y-xfi^s_aic»j£:-rs7^^ (A) 

(8 8 0 2) ®-gC8 8 0 4*«sj(C<i:-3Tltt^-r5). 7 
(A) (8 8 0 2) 0— 8B8 8 0 4tt2tJ<D7n>y 
7 >A*-^ i 2 >A*-*£:fr UTV>£. 

10 19 7] (A) (8 8 0 2)0-868 8 0 4 

O±S0*B71C^T. 83 1a. 8 3 1 b«-5-n-? 
ft. yy* (A) (8 8 0 2) C9-S68 8 0 
<>A-^©l^SlffinTFT®ffittiT»0, 8 
3 6tt&-f >rt-?<D10&m!&?ZTFT<D&me>>f 30 
-HSffiTfc*. £fc8 3 2 a. 8 3 2 b li^ft-eft. 

(A) (8 8 0 2) C9-8B8 8 0 4 3 
10<M>A*-:?£«5)£T*TFT©fiH4JlTfc9. 8 
3 7 a, 8 3 7 bttfiH4B8 3 2 a. 8 3 2 b±tC-?-ft 

7 a, 8 3 7 bttmftftCttgtSnTUS. 
[0 19 8] 8 3 3 a, 8 3 3 b tt-tft-^ft. yyf- 
(A) (8 8 0 2) 00-858 8 0 4 tfWT -5 7 D >;/ 7 H 
-f >A-701^£^£T*TFT<Z>gttJlT<&.S. fit 
ttS8 3 3 a±ir«y-h«ffi8 3 8 a, 8 3 8b#& 40 
tt£ftT*5D, 7*7>y-h8Sig<!:fcoTlA.i,. ££J§ 
ttS8 3 3 b±K«y-hSffi8 3 8 b. 8 3 91>mi 

[0 19 9] 8 3 4a, 8 3 4 b tt-tft-f'ft. yy? 

(A) (8 8 0 2) 0-858 8 0 4&ti?Z%y lOO 
7Dy7 K-f >A'-7£^fifcT*TFT0?SttJfT<& 
5. Sttl8 3 4 a±(C«y-h«g8 3 9. 8 4 0*! 

Sttl8 3 4b±tCtty-h«ffi8 4 0. 8 4ia<8tt 

sftxfco. yy;py-h«jg<i:f«c ot^-s. so 



[02 0 0] (HJ&fcl 9 ) **ftflTll. *S9!0efj 

(A) . (B) SrfflUTBigrr*. 015 (A) »i, E 
L%¥<Dmi$.2tllZ7t;<r<( 7*Y V U 77S£IC*5H 

£. £$lT*£ft;t6 8 0 lfty-Xft^iUKiblHlJa. 
6 8 0 2 «y- 6 8 0 3 ttffljjlffiT 

$>Z. 6 8 04«*A-*t. 6 8 0 5ttSlx- 

jw. 6 8 o 6 ten 2 >s-)i>tir& mi ->-)M* 6 

8 0 STm£tlfZftm®t)n-ttt797-<(Zf?bV 7 
^*«t©raiC«^*«6 8 0 7 (015 (B) #£) 

[0 2 0 1] fcfc. 6 8 0 8«y-X«#«K»)|HlK6 
8 0 1, y- Sffi#«E«l|5IK6 8 0 2RtfB5R8&6 8 
0 3KA*£n*«#£eBT*fca<&8)RE«ra& 
0, rtSWS8£0»ttS|K?£fc*FPC (7l/*«>7> 
7*'J > M*-* y h) 6 8 0 9 5 fcfT*fiMM>7 a y 

7©#£§wr*. 

[0 2 0 2] H^T, 015 (A) £A-A* T«J»fL, 
fc»r®l;:fB*S-f *»r®0£0 1 5 (B) iCwf . fcfc, 

015 (a) , (b) wim-o&mzm-oftmm 

[0 2 0 3] 01 5 (B) (CacTJ^C. S«6 8 0 0 
±Cf2Mftt6 8 0 3. y-^<WK«j!slllS6 8 0 1^ 
J&SftTfcO. ®5fS6l$6 8 0 3l2EL*?Cftn««R 
&Mffl-rZtZSb<DTFT6 8 5 1 OUT. ELBftfflT 

fefli*«ffi6 8 5 2e*dtMftft®H*lCJ:0£&3ft 
5. *HiS^J'rttELBI(|fflTFT6 8 5 l£p^-f* 
)H!TFT£TS. Sfc, y-7.«#8Eij[5]8&6 8 0 
lttn? 1 A'*Jl'STFT6 8 5 3 tp^A-*)H!TFT 
6 8 5 4 t^ffittWlCifi^fc-li-feCMOSlHlK^ffl^ 
T^e£$ft-5. 

[0204] &mmiw%nme>Tiz*7-7 4)i,* 

(R) 6 8 5 5. #7-7-01/7 (G) 6 8 5 6Rtf# 
7-7<f;i/7 (B) (HSW) S#LT^-5. CCT 

#7-7^7 (r) t\m&itzmmz-h7-7<< 

)^Ta&0. *7-7^)^ (G) ttfcfiftfcttfflf* 

#7-7>r;i^, *7-7^;i/^ (B) «wfe)t*atb 

(R) 6 8 5 5 *7-7Y^ 
(G) 6 8 5 6 \m&?tft<DWn\Z. *?-~74)lt? 

(B) tt*fi«3t©B*C«»tSn«. 

[0 2 0 5] Z\tlt>C>1ly-7j)V{?*Wt.Vi1t#'SO® 

WAtf#fe«3t©ii5!?75^ttEL5lS : Fd»5gffi3t 
#»9t$n* (**«WTttiS*«ffi«tCrpJd^Tft» 
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[0 2 0 6] &&V13 7-7 4 ft 9 *m^U^® 

irm e l mmmm^m^ z®\i,it*i®yttf elm 

?©^3tH*ag$-&Tl/*^. Sr«©»fia«*snft 
lr»BH3j»fii:0 5 4. bfrbfttfS. **lfi«0«k5C 

[0 2 0 7] *?-7-f^*«»t**i6»itt* 10 

ft#S>. ^HJSfllTtt. «AtfELS&?*>S»L£#fe 
[0 2 0 8] Sfckl, B*«S6 8 5 2 tta9J*«KTf& 

**n. el UTtturrs. mmn 

me 8 5 2©MssfcttteedR6 8 5 7*t»**n. 

H#fiJC»>6r**JtJi 6 8 5 8. 20 
H6 8 5 9d^Stl*. a*. HSLftHJWWW* 

7^^**Kft5nTVi*. 

[0 2 0 9] ft*5. ELWibTWiWt'ttTa< 

«Mm*JBn*;iia«T*s. 5BfcJi«»tTft 

iETUMftJI. IE?L£A!£ 

[0 2 10] **3tJiO±KttEL3|ff©l6«6 30 

©li®6 8 6 0tt£T©iIi3tt;:#ilT&D, JftttB«6 
8 0 8 $£A LTFPC6809 K««ttK««*nT 

[0 2 11] Jfcfc, Sl->-M6 8 0 5£x-f X'O 

-#6 8 0 4SW0^fc-e-5. -t-LT. 7?r-f77h 
U77S«6 8 0 0. #A*-*f6 8 0 4 Ktflg 1 Jl> 
»6 8 0 5TH*nfc®«rttC5fe*#6 8 0 7 
AifelCiOftifrf*. 40 
[0 2 12] *&. *HJI««JT«3fe«{«6 8 0 7 fc** 
!ftfltt4M(6 8 6 1 £LT»fc/t'J«7A**inL-TiJ 

H*$nTv»ftVi*i7t— ti-o*r«tu 

[0213] Jfcfc. 3£«#6 8 0 7 €Mftlt!Hlt$fcH: 
flO&K «fc 0S<t$tfc8, Sg 1 ->-;W 6 8 0 5 

snfcnna (Hw-a-f) £g<\, mi->-;W6 8o 

50WP»*Sl,^6. *«tt$m6 8 6 2£J8lr>T» 50 



8?E*I 6 8 0 8Rtf F P C 6 8 0 9 StftttlCttttS-ti- 
-5. £S»C. j|ly-JW6 8 0 5©RS8BRtfFPC 
6 8 0 9©-854«a<k^irfg2 HW6 8 0 6£& 
It*. &2 8 0 6IJS1 ->-;i4f 6 8 0 5 t 

[0 2 14] 8U®*3fca*ftJBV»TELS|l**3|t* 
«6 8 0 7(CitA-r*C<i:lCJ;0, EL 6 

[0215] (Jtllffl 1 0 ) *£J£fclTtt. H«M 9 K 
^LfeEL^geiC*5^T. EL3R-?^656-r43tO 

ernvrar. &w\z\t®i 6£j§naat, a*«ft* 

jfittH15 (B) iH*T*50-«aE«»K«rtV»» 
#£#LTK«r*. 
[0 2 16] B&8B6 9 0 1 ttELSTf KfltttlSSSE* 
fflW-TZ1ttt>OTFT6 9 0 2 UJTF. ELffiftfflTF 

H^S8I6 9 0 3***tr«ftOH*KJ:0*lSan4 
[0 2 17] *SSlS#JTttiIiff§gB6 9 0 1 KttELBfij 
/HTFT6 9 0 2 iLTn^^STFTjWBt^Sn 
TVi*. E L IBBiffl TFT6902OH U"f >IC 

ttHMff6 9 0 3#t«&ttctttt£n. zwmmmm 

6 9 0 3ttaBfctt*#-r«»WT»*SftTV»*. * 
HiS«THH5)5*ffi6 9 0 3^EL3d-fOBtffii:ft5. 

[0218] *fifc5fiJtr*58*li 6 8 5 8. & 

fifc«3fcT45fi*Ji6 8 5 9©±(Cli#li^lC#2iftS 
9WMUt6 9 0 4#»*Sn5. d<DSW5}Slfi6 9 0 
4ttEL*^OIWit&*. 
[0 2 19] S6K. **Jg«Ttt*?-7-r;p^ 
(R) 6 9 0 5. 137-7 4 ft* (G) 6 9 0 6Rtf# 
7-74 ft* (B) (H*«-f) *^A-»6 8 0 4»C 

»t:*?-7-f ^*K»r*cta«Tr**. 

[0 2 2 0] **ltWCDJ:5t:*9-7Y;^ (R) 6 
9 0 5. 137— 7 4 ft* (G) 6 9 0 6Rt;*7-7^ 

(B) (H*«1") 6 8 0 4\zmiz 

t. 7^x^7-7h'J77S«OlS*'>ft<Ta^<i: 

[0 2 2 1] (*Jg0>J 1 1 ) *56WOBft^ft*fflVi?, 
EL*w«Bfc*^T, E L JR^tWT -5 E L H tCffl ^ 
5»n?.#»tt. #«ELtt»K|R)g3 nr. SStSELW 
»*«t»Tt>SBKT**. fit. Sft©^«|EL0«tt 

5 SiBE^tt* #r £ TFT «JB V>ft»tatf ft 6 ft l>. 
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[0 2 2 2] ®&mz$ Slce»>SBE©fit>S& 

[0 2 2 3] (H1SM1 2) *K9!®Eft#&ejl<r>« 
ELg^gfilCfc^T, ELltUTfflV^-SWaifeSlJ 

, <MJ*-8-*^U*-f h-7;P5--?A) . TP 
D (h«J 7x^75 UfcttBtf 

V-3RO«rtl*t«|6lfSn*. ft&WClte. PPV (#U 
7irl/>f-l/» . PVK (#ijfc***/t'/- 

[0 2 2 4] #y?-« vmMtit. 

Klt^TIMMfeWISH. 

[0 2 2 5] tfcEL«««W«frr4ELJ|{fCil> 

x, *© el elim«. m^mmmtjEn 20 

m*.h$a*©s i sfc«*asos i 

[0 2 2 6] #M¥ttttCli£ft© h7»; TWtfft 
£S©#S*M££JBJ«t*. *©£&. ELSUfttfiU 

[0 2 2 7] £fc*r«ELSfcP-A>h (7lfi«) * 
SttU #«EL«©*3tOfefe«ft*-&T'bAH. P 30 
-/1>htLT. DCM1, tai"vH. ^7"U>, 
*T»J>6. TPB. +«UK>Wfen5. 

[0 2 2 8] (UttM 1 3 ) *HJfi«Ttt. #5Ei8©ffi 

[0 2 2 9] tOWWmWfcLTM:. fcfx*** 
stis. -tnso— 0!l£01 8 I'^T. 

[0 2 3 0] 018 (A) ttA«-y^-*3>Ka-^T 
*0. *&2 0 0 1. g#2 0 0 2, S*gB2 0 0 3, 

H 2 0 0 4**atf. **WCM*S*JIH 
«E L*SR*BJ^-y t*3>lfa-i'©*««2 0 
0 3fcfflH«dt*iT**. 

[0 2 3 1] 018 (B) tttf*A/7T4t), ** 
2 10 1. £*SB2 1 0 2, ^PXiim 1 0 3. 
X-f 5^2 1 04. rtyf'J-2 1 05. SI&SB2 1 0 



7 ©£^8B 2 1 0 2 Kffll^a 
[0 2 3 2] 018 (C) tefflWEOttttS (A'v FY 

0. 442 3 0 1. fl»$r-7>2 3 0 2, PffiHSA 
> P 2 3 0 3 . Sitrj 2 3 0 4. 2 3 0 5. 
g*SB2 3 0 6«*6&. **W©Wft*ifeftfflt>*E 
L3ES£fittP»JR9ttttM©&*£fi©&^g?2 3 0 

[0 2 3 3] 018 (D) ttlH»«fc£«*.fcH*MI£ 
gfi (A#ttCilDVD?9££S) ##2 4 0 

1. E»8E# (CD. LDitliDVD^) 24 0 2, 
JS#;W 7f2 4 0 3. (a) 2 4 0 4. 

(b) 2 4 0 5««#tr. (a) ttitUTilft 

1IMt**jRU (b) tt±iLTX4HlMBt*w 

T3#. *£H©ra^£^>SEL£*£ffl2Be 
t!4««*fcHftB±&B©Stta (a) 2 40 4. 

(b) 2 4 0 S\zm^ZZ.t&T£Z. fcfc. Efttttt 

[0234] 018 (e> &;wm n>tr 

a-*T*D. ##2 5 0 1. #*5fiB2 5 0 2. 
852 5 0 3. HffK'f y^2 5 0 4. 2 5 0 51? 

*58Moe»^*ffllri<&EL^«Ktt*# 
& (t/X-f JW 3>tfa.-^©*^SP2 5 0 5lCfflV>* 

[0235] u±vmz> *%w<D&mmm\tmtbTjz 

«. 4^ffl©«?tl*<tt*)KM l ~ l 2 ©2© 

[0 2 3 6] 

[««©»*] 7^?4 7*vhu^^aEL**s6«ic 
fev^x. ae*o»««w*i:Ttt. birskcdtfto^ 
ttoA?^^. «ffl-rsiR©«8ffig©gfci;:«fcOE 

v u* 1 1> 3 rasa** t> fc. 

[0 2 3 7] L*U *5g^«, ±8B«fit(rJ;oT. PS 

giCA^y+sJt^sct^-ctfi. cnic± 

[0iB(Dffi#iftlKBJ] 

[0 1 1 *XH0S*£Bora$&«K-rH. 

[02] 4s56«WOB»*ft«:ffllri«*^!tO0ijl 
S5O«^S:^T0. 

[03] EL*7R8ff©B*a©tttf£jp-r0. 

[04] fi£*©EL*^BC0Ki**fe^-r^'f 
5>yf L t-h*^T0. 

[0 5] EL*7S»fi©K«i*tt^-r^45>y 
h*^T0. 
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16] ELS*««Oy-Xft#«Kft|Hl8SO[sI 



] ELg*£fi©7-y3 1 ®±ffi0. 

] E L &*&m<Dft&xm £ *T 0, 

] ELg^8fi©f£l!lfI£j*-f0 

0] EL«^«Of^filSSr^T0 

1 ] EL S jNSB©±®0& 8r® 0 

2] EL*^BCD±ffii0Rt;»fffi0 
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